Neuroprotective effect of osthole against oxygen and glucose deprivation in rat cortical neurons: involvement of mitogen-activated protein kinase pathway.
Osthole, a bioactive simple coumarin derivative extracted from many medicinal plants such as Cnidium monnieri (L.) Cusson, exerts a broad spectrum of pharmacological activities and is considered to have potential therapeutic applications. The aim of this study was to investigate the potential neuroprotective role of osthole against ischemic injury in vitro, as well as the potential mechanism. Cultured cortical neurons were exposed to oxygen and glucose deprivation (OGD) for 4 h followed by a 24 h reperfusion. Osthole exhibited remarkable neuroprotection in a dose-dependent manner and the effect required presence of osthole during both OGD and reperfusion phases. Western blot was used to examine the activation of three members of mitogen-activated protein kinases (MAPKs): extracellular signal-regulated kinase 1/2 (ERK1/2), c-Jun N-terminal kinase (JNK), and p38 kinase (p38). We found that osthole prolonged activation of ERK1/2 and prevented activation of JNK. Furthermore, we investigated the effects of MAPKs inhibitors on osthole-induced protection. The results demonstrated that the protection of osthole was partly reversed by PD98059, a selective inhibitor of ERK1/2, but further enhanced by the JNK inhibitor SP600125. In addition, osthole-induced reduction of neuronal apoptosis was abrogated by the ERK1/2 inhibitor PD98059, whereas the total neuronal death was further decreased by the JNK inhibitor SP600125. In summary, these data suggested that osthole had neuroprotective effect against ischemic injury in vitro, and the protection possibly was associated with prolonged activation of ERK1/2 and suppression of JNK activity.